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,PSURYHGPRGHOIRUVROYHQWSHUPHDWLRQWKURXJK1)DQG8)PHPEUDQHV
30DUFKHWWL$%XWWp$*/LYLQJVWRQ
/RQ]D$*6ZLW]HUODQG,PSHULDO&ROOHJH/RQGRQ8.
,QWURGXFWLRQ

0HPEUDQH WHFKQRORJ\ IRU WKHSURFHVVLQJRIDTXHRXVVROXWLRQVKDVD ORQJKLVWRU\0HPEUDQH
SURFHVVHVSDUWLFXODUO\ZLWK1)DQG8)PHPEUDQHV LQQRQDTXHRXVPHGLDEHORQJ WRDPRUH
UHFHQWILHOGFKDUDFWHUL]HGE\WKHLQFUHDVHLQQXPEHURIVROYHQWPHPEUDQHLQWHUDFWLRQV
7KHVHLQWHUDFWLRQVSOD\DGHWHUPLQLQJUROHLQWKHXQGHUVWDQGLQJDQGSUHGLFWLRQRIVROYHQWIOX[HV
WKURXJKQDQRDQGXOWUDILOWUDWLRQPHPEUDQHV'HHSXQGHUVWDQGLQJRI WKH LQWHUDFWLRQVRFFXUULQJ
EHWZHHQ VROYHQW DQG PHPEUDQH FDQ EH DSSOLHG WR JHQHUDWH D PDWKHPDWLFDO PRGHO ZKLFK
UHGXFHVWKHQXPEHURIH[SHULPHQWVQHFHVVDU\WRFKDUDFWHUL]HDQDSSOLFDWLRQDQGFRQVHTXHQWO\
VDYHWLPHDQGPRQH\
$ QXPEHU RI DXWKRUV KDYH LQYHVWLJDWHG VROYHQW WUDQVSRUW WKURXJK PHPEUDQHV LQ RUGHU WR
GHYHORSPRGHOVDEOH WRSUHGLFW WKHSHUPHDWLRQ IRUGLIIHUHQWFODVVHVRIVROYHQWV >@
8QIRUWXQDWHO\VRPHRIWKHVHGRQRWVXJJHVWDVWUDWHJ\WRJHQHUDOL]HWKHSUHGLFWLRQV>@ZKLOH
VRPHRWKHUVDUHKLJKO\HPSLULFDOLQWKHFKRLFHDQGDUUDQJHPHQWRIWKHIXQFWLRQDOGHSHQGHQFHV
EHWZHHQYDULDEOHV >@RU IDLO LQFRPSDULVRQZLWKH[SHULPHQWDOGDWDZKHQ WU\LQJ WRXVH WKHP
FURVVWKHFRQWLQXXPIURP1)WR8)>@

2EMHFWLYHV

$LPRI WKLV VWXG\ LV WRXQGHUVWDQG WKHPHFKDQLVPRI WKHVROYHQWSHUPHDWLRQ WKURXJKFHUDPLF
PHPEUDQHVDQGILQGDPRGHOZKLFKDLQFRUSRUDWHVPRGHORUILWWLQJSDUDPHWHUVSHFLILFRIWKH
PHPEUDQHEFDQEHJHQHUDOL]HGWRDZLGHFODVVRISXUHVROYHQWVFFDQEHXVHGWRGHVFULEH
WKH SHUPHDWLRQ RI GLIIHUHQW VROYHQW PL[WXUHV E\ NQRZLQJ WKH FRPSRVLWLRQ DQG G FDQ EH
H[WHQGHGWRERWK1)DQG8)

([SHULPHQWDO

)HHG VROYHQWV DQG VROXWLRQV ZHUH VHOHFWHG LQ RUGHU WR FRYHU D EURDG UDQJH RI SURSHUWLHV
YLVFRVLW\VXUIDFH WHQVLRQSRODULW\DQGPROHFXODUGLPHQVLRQ7KHVROYHQWVXVHG LQ WKLVVWXG\
ZHUH ZDWHU DFHWRQLWULOH $&1 PHWKDQRO HWKDQRO WROXHQH GLPHWK\OIRUPDPLGH '0)
LVRSURSDQRO WHWUDK\GURIXUDQ 7+) GLPHWK\OVXOIR[LGH '062 DFHWRQH DQG 1
PHWK\OS\UUROLGRQH103)RXUDTXHRXVDQG IRXURUJDQLFPL[WXUHVZHUH LQYHVWLJDWHGRYHU WKH
ZKROH FRPSRVLWLRQ UDQJH $&1ZDWHU PHWKDQROHWKDQRO PHWKDQROZDWHU PHWKDQRO$&1
HWKDQROZDWHUWROXHQH'0)'0)ZDWHUWROXHQH$&1'062103
)RXUFRPPHUFLDOFHUDPLFPHPEUDQHVZHUHXVHG LQ WKLVVWXG\ZLWKWZRGLIIHUHQWDFWLYH OD\HUV
7L2DQG=U2UHVSHFWLYHO\RQ$O2DQGGLIIHUHQW0:&2V
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
5HVXOWV

$QHZPRGHOLVSURSRVHGWRGHVFULEHVROYHQWSHUPHDWLRQWKURXJK1)DQG8)PHPEUDQHV7KH
GHYHORSPHQW RI WKH PRGHO VWDUWHG IURP WKH +DJHQ3RLVHXLOOH HTXDWLRQ ZKLFK DVVXPHV WKH
YLVFRVLW\ DV WKH NH\ SDUDPHWHU LQIOXHQFLQJ SHUPHDWLRQ 6HYHUDO FRUUHFWLRQ IDFWRUV ZHUH
FRQVLGHUHG WR DFFRXQW IRU WKH VXUIDFH SKHQRPHQD WKDW DULVH LQ D QDQRWXEH GXH WR VROYHQW
PHPEUDQHVXUIDFHLQWHUDFWLRQV7KHVHFRUUHFWLRQWHUPVDUHIXQFWLRQRIWKHSRUHVL]HVRWKDWWKH
PRGHOFDQEHDSSOLHGDFURVVWKHFRQWLQXXPIURP8)WR1)PHPEUDQHV

7KHPRGHO SDUDPHWHUV ZHUH UHJUHVVHG RQ GDWD IRU SHUPHDWLRQ RI ILYH VROYHQWV ZLWK GLIIHUHQW
SK\VLFDO FKDUDFWHULVWLFV 7KH SUHGLFWLYH FDSDELOLW\ ZDV WHVWHG E\ XVLQJ WKHVH UHJUHVVHG
SDUDPHWHUVWRSUHGLFWSHUPHDWLRQRQVL[ IXUWKHUVROYHQWV7KHUHVXOWVZHUHFRPSDUHGWRWKRVH
REWDLQHGXVLQJWKH³FRXSOHGVHULHVSDUDOOHOUHVLVWDQFHPRGHO´>@LQWKHVDPHZD\3UHGLFWLRQVRI
WKH WZRPRGHOV ZHUH VLPLODU LQ WKH 1) UDQJH FI )LJXUH  ZKLOH WKH QHZPRGHO VKRZHG D
VWURQJLPSURYHPHQWLQWKH8)UDQJH
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
)LJXUH  3UHGLFWLRQV E\ WKH SURSRVHG PRGHO DQG E\ WKH FRXSOHG VHULHVSDUDOOHO UHVLVWDQFH
PRGHOIRUSXUHVROYHQWVLQWKH1)UDQJH

$OOFRUUHFWLRQIDFWRUVZHUHIRXQGWRGHFUHDVHDVSRUHVL]H LQFUHDVHG WKXVSURYLGLQJDVPRRWK
WUDQVLWLRQEDFNWRWKH+DJHQ3RLVHXLOOHHTXDWLRQIRUODUJHSRUHV

7KH PRGHO ZDV DSSOLHG WR VHOHFWHG DTXHRXV DQG RUJDQLF PL[WXUHV E\ XVLQJ DQ DSSURSULDWH
PL[LQJ UXOH7R WHVW WKHSUHGLFWLYHSRZHU WKH IOX[HVRI WKHPL[WXUHVZHUHSUHGLFWHG IURPSXUH
VROYHQW UHJUHVVLRQ SDUDPHWHUV ,W ZDV REVHUYHG WKDW YLVFRVLW\ ZDV DJDLQ WKH NH\ LQIOXHQFLQJ
IDFWRU ZLWK WKH SHUPHDELOLW\ SURILOHV IROORZLQJ WKH YLVFRVLW\ SURILOHV RI WKH FRUUHVSRQGLQJ
PL[WXUHV 7KH K\SRWKHVLV RI OLQHDU GHSHQGHQFH RI WKH FRUUHFWLRQ IDFWRU RQ WKH VROYHQW
FRPSRVLWLRQZKLFK DOORZV WKH GUDVWLF UHGXFWLRQ RI WKH DPRXQW RI GDWD QHHGHG IRU WKHPRGHO
ZDVYDOLGDWHGZLWKDOPRVWDOOWKHDTXHRXVDQGRUJDQLFVROYHQWPL[WXUHVFI)LJXUH

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
)LJXUH3UHGLFWLRQVE\WKHSURSRVHGPRGHOIRUVRPHDTXHRXVDQGRUJDQLFVROYHQWVPL[WXUHVLQ
WKH1)UDQJHVROYHQWVROYHQW

7KH RQO\ H[FHSWLRQ ZDV WKH $&1ZDWHUPL[WXUH 7KH IRUPDWLRQ RI VRPH FRPSOH[HV EHWZHHQ
$&1DQGZDWHUPROHFXOHVZDVDVFULEHGWREHWKHFDXVHRIVXFKGHYLDWLRQ)RUWKHH[FHSWLRQDO
FDVH RI $&1ZDWHU PL[WXUH D SDUDEROLF GLVWULEXWLRQ RI VROYHQW UDGLXV LQ IXQFWLRQ RI WKH
FRPSRVLWLRQZDVK\SRWKHVL]HG DQG YDOLGDWHG 7KLV GHPRQVWUDWHG WKH LPSRUWDQFH RI WKH VWHULF
WHUP DV LQIOXHQFLQJ SDUDPHWHU LQ WKH PRGHO DQG WKH VLJQLILFDQW HIIHFW WKDW WKH IRUPDWLRQ RI
FRPSOH[HVEHWZHHQWKHVROYHQWPROHFXOHVFDQH[HUW

&RQFOXVLRQV

7KH QHZ PRGHO SURSRVHG WR GHVFULEH VROYHQW SHUPHDWLRQ WKURXJK 1) DQG 8) PHPEUDQHV
DVVXPHV WKH YLVFRVLW\ DV WKH NH\ SDUDPHWHU LQIOXHQFLQJ SHUPHDWLRQ DQG DFFRXQWV IRU WKH
VXUIDFH SKHQRPHQD WKDW DULVH LQ D QDQRSRUH E\ VHYHUDO FRUUHFWLRQ IDFWRUV IXQFWLRQ RI WKH
PHPEUDQHSRUHVL]H

7KLVPRGHODOORZVWKHSUHGLFWLRQRIWKHSHUPHDELOLW\IRUDEURDGUDQJHRISXUHVROYHQWVDQGWKHLU
PL[WXUHVDW WKHH[SHQVHRID OLPLWHGQXPEHURIH[SHULPHQWDOGDWDIRUSXUHVROYHQWVRQO\ ,QD
ODUJHU SHUVSHFWLYH WKLV WRRO FDQ ILQG LQWHUHVWLQJ DSSOLFDWLRQ ERWK LQ WKH ODE VFDOH DQG LQ WKH
LQGXVWULDO HQYLURQPHQW 7KH GHVFULSWLRQ RI VROYHQWPHPEUDQH LQWHUDFWLRQV E\ PHDQV RI WKH
SURSRVHGPRGHOUHSUHVHQWVWKHEDVLV IRU WKHIXWXUHGHYHORSPHQWRIDPRUHJHQHUDOL]HGPRGHO
IRUWKHFRPELQHGGHVFULSWLRQRIVROYHQWIOX[DQGVROXWHUHMHFWLRQ

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